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Trends  in  Volume  of  Agricultural  Production, 
Land  Utilization  and  Farm  Income 
Northern  Great  Plains,  1924-43  \f 

The  volume  of  agricultural  iy  o duct ion,  use  of  land  and  income  from 
farm  marketings  varied  greatly  during  the  past  20  years  in  the  Plains. 
The  changes  were  greater  in  some  of  the  Plains1   states  than  in  others, 
and  greater  in  the  PI? ins  than  in  the  United  States  as  a  whole.  Although 
variability  of  production  is  a  recognized  characteristic  of  Plains  agri- 
culture, measures  Of  the  combined  production  of  crops,  livestock  or  all 
commodities  have  not  been  calculated  for  the  states  or  the  region.  The 
purpose  of  this  study  is  to  calculate  such  measures  and  briefly  analyze 
the  changes  which  have  occurred  in  the  past  20  years  in  agricultural 
production,  land  use  and  farm  income. 

The  major  uses  in  recent  years  of  the  413  million  acres  of  land  in 
the  Plains  arc  about  as  follows;     285  million  acres  or  68  percent  grazing 
land,  110  million  acres  or  26  percent  cropland  (includes  wild  hay,  idle 
and  fallow) ,  and  25  million  acres  or  6  percent  in  no nag r icultural  uses. 
The  amount  of  land  used  for  crop  production  increased  from  the  early  days 
of  settlement  until  1932.    As  a  result  of  drought,  depression,  erosion 
and  over-expansion  of  cropland  into  areas  near  the  margin  of  profitable 
crop  production,  the  acreage  of  cropland  was  reduced  sharply  from  1932 
to  1939.    From  1939  to  1944,  the  acreage  of  crops  was  increased  substan- 
tially, but  is  not  now  as  great  as  in  1932.    The  retirement  and  partial 
regrassing  of  an  estimated  8  million  acres  or  7  percent  of  the  former 
crop  acreage  is  an  important  change  in  the  major  uses  of  land  during  the 
past  decade. 

The  principal  crops  produced  in  the  Plains,  in  addition  to  grass,  are 
wheat,  corn,  small  feed  grains,  hay,  sorghums,  flax,  potatoes  and  spec- 
ialty crops.     About  one-half  of  the  crops  are;  sol?  and  one -half  are  fed  to 
livestock  in  the  vicinity  where  grown.     Livestock  and  livestock  products 
account  for  about  two-thirds  of  the  agricultural  production  and  farm  in- 
come, and  the  portion  of  the  crops  sold  account  for  about  one-third.  Meat 
is  the  most  important  livestock  product,  followed  by  dairy  products, 
poultry  products  and  wool* 

Indexes  of  the  volume  of  production  are  computed  by  the  Bureau  of 
Agricultural  Economics  for  the  United  States  but  thus  far  regional  and 
state  production  indexes  have  not  been  available.     This  study  presents 
four  indexes  of  state  and  regional  production  as  follows s     (l)  all  agri- 
cultural commodities,  (2)  livestock  and  livestock  products,   (3)  crop 
sales,  and  (4)  crop  production.     The  index  of  all  commodities  is  based 
on  the  quantity  sold  and  the  quantity  retained  for  consumption  in  farm 
homes.     The  index  of  livestock  and  livestock  products  is  based  on  the 
quantity  of  meat  animals  produced  and  the  quantity  of  other  livestock 


1/    The  Northern  Gr^at  Plains  consists  of  seven  states  as  follows?  North 
Dakota,  South  Dakota,  Nebraska,  Kansas,  Montana,  Wyoming  and  Colorado. 
It  "'./ill  be  called  the  Plains  in  this  report. 
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and  livestock  products  sold  and  retained  for  consumption  in  farm  homes. 
The  index  of  crop  sales  is  based  on  the  quantity  sold  and  retained  for 
consumption  in  farm  homes •    The  index  of  crop  production  is  based  on 
the  total  quantity  of  crops  produced. 

In  addition  to  volume  of  production,  indexes  of  farm  income  and 
crop  acreage  are  presented.    Farm  income  is  the  cash  income  from  farm, 
marketings  and  does  not  include  government  payments  to  farmers.  Crop 
acreage  is  the  planted  acres  of  principal  crops  and  harvested  acreage 
of  hay.    Since  records  of  planted  acreage  were  not  available  in  all 
states  prior  to  1029,  the  index  of  crop  acreage  covers  the  15-year  per- 
iod 1929-43  while  the  other  indexes  cover  the  20-year  period,  1924-43. 

In  the  development  of  the  production  indexes,  annual  quantities 
were  weighted  by  the  1955-39  average  farm  price  in  each  state.  From 
these  weighted  quantities  of  each  commodity  for  each  year,  production  ag- 
gregates for  groups  of  commodities  and  for  all  commodities  wore  calcu- 
lated.   The  group  aggregates  were  converted  to  index  numbers  using  the 
5-year  period  1935-39  as  100.    The  1935-39  base  period  was  used  for  the 
farm  income  and  crop  acreage  index: s. 

Index  numbers  showing  the  variation  in  the  principal  types  of  pro- 
duction, crop  acreage,  and  farm  income  for  the  region  and  for  each  state 
in  the  region  are  shown  in  tables  1  to  8. 

Trends  in  ye lume  of  agricultural  production  and  farm  income.-  The 
largest  agricultural  production  and  the  highest  farm  income  since  1924 
in  the  Plains  were  attained  in  1943.    Agricultural  production  in  1943 
was  72  percent  greater  than  the  1935-39  average  and  farm  income  was  195 
percent  greater.    The  nearest  approach  to  these  records  was  in  1942  for 
both  production  and  income.    The  third  highest  production  was  in  1928  and 
third  highest  income  in  1927.    Although  total  agricultural  production  in 
the  Plains  was  of  record  proportions  in  1942  and  1943,  the  5-year  period 
192  7-31  exceeded  the  5-year  period  1959-43  by  a  small  margin.    The  indi- 
cated production  for  1944  is  such  that  the  5- year  period  1940-44  is 
likely  to  exceed  any  previous  5-year  period. 

Fluctuations  in  farm  income  were  much  greater  than  the  fluctuations 
in  production  (figure  on  cover  page).     The  coefficient  of  variation  for 
the  20-year  period,   1924-43  in  the  Plains  was  17.9  percent  for  total 
agricultural  production  and  42.5  percent  for  farm  income.  2/    The  greater 


2/    The  coefficient  of  variation  is  a  statistical  measure  of  the  degree 

of  spread  or  dispersion  from  the  average.    For  example,  the  coefficient 
of  variation  of  agricultural  production  for  the  20-year  period  1924-43  in 
North  Dakota  is  30.5  percent,  which  means  that  production  in  about  two- 
thirds  of  the  years  was  within  30.3  percent  of  the  average.    The  co- 
efficient of  variation  of  50.5  percent  for  North  Dakota  as  compared 
with  9.8  percent  for  IVyoming  indicates  that  the  variation  in  produc- 
tion was  about  3  times  as  great  in  North  Dakota  as  in  Wyoming ■ 
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variation  in  income  is  to  be  expected, since  income  is  the  resultant  of 
two  variables,  prices  and  the  quantities  produced.    The  low  income  in 

1932  was  caused  by  a  drastic  fall  in  farm  prices  while  production  was  at 
about  an  average  level.    The  exceptionally  high  income  in  1943  was  due 
to  a  combination  of  above  average  production  and  prices. 

Agricultural  production  was  relatively  stable  from  1924  to  1932  in 
both  the  Plains  and  in  the  United  States  as  a  whole.    From  1933  to  1936, 
the  volume  of  agricultural  production  decreased  sharply  and  from  1937  to 
1943  it  increased  each  year.    Although  the  trends  were  similar,  the  vari- 
ation from  average  was  much  greater  in  the  Plains  than  in  the  United  States 
as  shown  by  a  coefficient  of  variation  of  17.9  and  9.3  percent  respective- 

iy. 

Although  annual  variations  in  production  in  the  Plains  are  large  in 
some  instances,  an  outstanding  tendency  during  the  past  20  years  is  the 
continuous  decrease  or  increase  in  production  for  a  period  of  years  rather 
than  annual  fluctuations  up  and  down.    For  example,  during  the  9-year 
period  1928-36  production  decreased  each  year  with  only  one  exception. 
During  the  8-year  period  1936-43,  production  was  increased  each  year  above 
the  preceding  year.    Several  consecutive  years  of  adverse  conditions 
were  required  to  reduce  volume  drastically  and  several  favorable  years 
were  required  to  build  it  up.    The  greatest  annual  changes  were  an  in- 
crease of  21  percent  from  1941  to  1942  and  a  decrease  of  21  percent  from 

1933  to  1934. 

This  tendency  toward  gradual  change  over  a  period  of  years  for  the 
region  as  a  whole  should  not  be  taken  as  a  measure  of  the  situation  in  any 
area  of  the  Plains  or  of  any  single  commodity  or  group  of  commodities, 
since  total  agricultural  production  for  the  region  may  be  the  result  of 
a  crop  failure  in  one  area  which  is  offset  by  a  bumper  crop  in  another 
area.     In  addition  to  area  differences,  one  group  of  commodities  may  be 
produced  in  large  volume  while  another  group  is  low.    Livestock  produc- 
tion decreased  less  rapdily  than  crop  production  in  the  early  years  of 
drought,  and  crop  production  increased  more  rapidly  than  livestock  in 
the  first  years  following  the  drought.    The  situation  in  1942  and  1943 
was  characterized  by  widespread  favorable  conditions  for  crop  and  grass 
production  together  with  large  numbers  of  livestock  on  hand  to  convert 
the  feed  into  saleable  products. 

Trends  in  agricultural  production  varied  substantially  in  different  . 
states  within  the  region.     In  Wyoming,  where  livestock  production  pre- 
dominates, fluctuations  were  small  in  comparison  with  North  Dakota  \^h  ere 
grain  production  on  dryland  is  the  main  enterprise.    Similar  trends  in 
production  are  apparent  in  North  Dakota,  South  Dakota,  Nebraska  and 
Kansas.    Although  variation  is  greater  in  North  Dakota  and  South  Dakota 
than  in  Nebraska  and  Kansas,  there  is  a  noticeable  grouping  of  the  trends 
shown  in  figure  1.     In  al  1  four  states,  production  decreased  from  1924 
to  1926,  was  relatively  stable  from  1927  to  1932,  decreased  sharply 
from  1932  to  1935  and  increased  steadily  from  1936  to  1943.    The  trends 
in  production  in  Montana,  Wyoming  and  Colorado  tend  to  group  together  and 


make  a  different  pattern  than  the  other  four  states  (figure  2).    The  de- 
crease in  production  from  1932  to  1936  is  much  less  in  the  latter  group 
of  states.     Irrigation  and  livestock  production,  particularly  in  the 
mountainous  areas  in  the  western  half  of  Colorado,  ".'yoming  and  Montana 
accounts  in  part  for  the  different  trend  in  these  states  as  compared 
with  the  four  states  in  the  eastern  part  of  the  region.     Despite  the 
stabilizing  effect  of  irrigation,  production  in  Montana  was  slightly 
more  variable  than  in  Kansas  and  Nebraska.    The  coefficient  of  variation 
for  the  states  is  as  follows;     North  Dakota,  30.3  percent;  South  Dakota, 
25.2  percent;  Montana,  19.9  percent;  Nebraska,  18.2  percent;  Kansas, 
18.1  percent;  Colorado,  13. G  percent  and  Wyoming,  9 #8  percent.  The 
greatest  production  was  in  1943  for  all  states  except  Kansas  which  made 
its  record  in  1931.    The  years  of  smallest  production  in  the  various 
states  were  as  follows*     North  Dakota,  South  Dakota  and  Colorado,  1934; 
Montana,  1936;  Nebraska,  1937;  Kansas,  1935  and  ""yoming,  1925. 

Trends  in  vol  Lime  of  production  of  livestock  and  livestock  products. - 
Of  the  livestock  and  livestock  products  produced  in  the  Plains,  meat 
animals  supplied  about  46  percent  of  the  total  in  the  5-year  period 
1935-39.  da  iry  products  35  percent,  poultry  products  15  percent  and  wool 
3  percent.    The  production  of  all  types  of  livestock  increased  from  the 
low  point  in  1937,  but  the  greatest  gains  were  made  in  meat  animals  and 
poultry  (figure  3) •    Under  the  stimulus  of  wartime  demand,  from  1941  to 
1943,  the  production  of  meat  animals  and  poultry  increased  4G  and  40  per- 
cent, respectively,  to  the  highest  levels  in  20  years .    The  production 
of  dairy  products  and  wool  increased  4  and  2  percent,  respectively,  in 
the  same  period*    Wool    production  was  highest  in  1942  and  decreased 
slightly  in  1943.    The  moderate  increase  in  dairy  products  brought  pro- 
duction to  a  high  level  but  not  to  the  record  levels  of  1933  and  1931. 
The  highest  5-year  production  of  all  livestock  and  livestock  products  was 
1929-33.    With  prospective  high  production  in  1944,  the  record  will  shift 
to  the  vears  1940-44. 

v 

Trends  in  volume  of  production  of  crops.-  Since  one -half  of  the  crops 
are  fed  to  livestock  and  therefore  appear  as  livestock  production  in  the 
indexes  presented  previously,  a  separate  index  of  total  crop  production 
was  prepared.    The  lowest  point  in  the  index  of  crop  production  for  the 
Plains  was  51  in  1934  and  the  highest  was  194  in  1942.    The  record  pro- 
duction in  1942,  however,  was  only  2  percent  greater  than  the  amount  pro- 
duced in  1927,  the  year  of  second  largest  production,,     Crop  production 
was  substantially  greater  in  the  5-year  period  192  7-31  than  in  the  5- 
year  period  1939-43.     If  crop  production  in  1944  is  as  great  as  in  1942, 
the  1940-44  period  will  exceed  the  1927-31  period  by  a  small  margin. 
Although  crop  production  fluctuated  widely  from  year  to  year,  trends  are 
also  apparent  (figure  4) .    From  192  7  to  1936  the  trend  was  downward  and 
from  1936  to  1943  it  was  upward. 

Despite  the  fact  that  the  largest  crop  production  for  the  region 

was  in  1942,  none  of  the  seven  states  made  its  record  in  that  year.  Crop 

production  was  relatively  high  in  all  states  in  1942,  but  the  record 

years  for  each  state  varied  as  follows:     South  Dakota,  Montana  and 
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Figure   I . -Ag r i cu I t u ra I   Production   in  North  Dakota,   South  Dakota,   Nebraska  and  Kansas,  1924-43. 
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Figure  2.-  Agricultural   Production   in  Montana,  Wyoming  and  Colorado,  1924-43. 
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Figure  3.-  Production  of  Livestock  and  Livestock  Products,   Northern  Great  Plains,  1924-43 
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Figure  4  -  Crop  Production,    1924-43, and  Planted  Acreage  of  Crops,    1929-43,  Northern  Great  Plains 
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Nebraska,  1927;  Homing,  1923;  Colorado,  1930;  Kansas,  1931  and  Forth 
Dakota,   1943.    Tag  smallest  crop  production  during  the  period  was  in  1934 
in  South  Dakota,  Nebraska,  Kansas,  Wyoming  and  Colorado,  and  in  1936  in 
Montana  and  North  Dakota.    Comparing  5-year  periods,  all  states  except 
North  Dakota  and  Montana  had  greater  crop  production  in  1927-31  than  in 
1939-43. 

Crop  production  in  the  Plains  is  mere  variable  than  livestock  pro- 
duction, as  indicated  by  coefficients  of  variation  of  28.0  percent  and 
1 3 .  S  p  o  r  c  e  n  t ,  r  e  s  p  e  c  t  i  ve  1  y . 

The  acreage  of  crops  from  1929  to  1943  varied  from  12  percent  above 
the  1935-59  average  in  1932  to  6  percent  below  in  1939  to  one  percent 
above  in  1943 .    The  largest  increases  in  acreage  since  1959  were  mace  in 
Montana,  North  Dakota  and  South  Dakota,   small  increases  were  made  in 
Colorado  and  Nebraska  and  the  acreage  remained,  about  the  same  in  Kansas 
and  '/yoming.     In  no  state  was  the  acreage  as  large  in  1943  as  it  was  in 
the  early  I930ts.    Although  substantial  shifts  in  the  number  of  acres 
used  for  crops  have  occurred,  the  variation  is  small  in  comparison  with 
crop  production.     Changes  in  yield  per  acre  influence  production  more 
than  changes  in  acreage.     In  production  per  acre  for  the  region  since 
1929,  the  years  ranked    as  foIlov:s;     1942,  first;   1943,  second,  1941, 
third  and  1930,  fourth,    ".hil..  comparable  acreage  data  are  not  available 
for  192  7,  the  year  of  second  largest  crop  production,  an  estimate  indi- 
cates second  place  in  production  per  acre  for  that  year. 
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